Background: Chondrosarcomas are tumors that predominantly consist of cartilage and account for approximately 25% of all bone sarcomas. These tumors are relatively resistant to chemo and radiotherapy. They are classified into conventional Chondrosarcomas, de-differentiated Chondrosarcoma, mesenchymal Chondrosarcoma, juxtracortical Chondrosarcoma and secondary Chondrosarcoma on the basis of histopathology and whether or not they have occurred in a previously benign cartilaginous lesion. They are further subdivided into low grade, intermediate grade and high grade Chondrosarcoma on the basis of cellularity, atypia and pleomorphism. The clinical features of Chondrosarcoma include dull aching pain especially during night time, neurological symptoms (due to nerve involvement) and pathological fractures. Diagnosis is done by imaging and histopathology. Surgery is the primary treatment and consists of complete and wide excision whenever possible. Chemo and radiotherapy has got a limited role. We conducted this retrospective study of 30 patients with Chondrosarcoma treated with uniform surgical protocol at our institution. Materials and Methods: After obtaining approval from institutional ethical committee we conducted a retrospective study of 30 patients diagnosed with chondrosarcoma. Since Chondrosarcomas are rare we searched for the patients records diagnosed with Chondrosarcoma and details were studied from case papers and patient examination during follow up. All patients had undergone surgical treatment of primary tumors. The various surgeries done in these patients included wide excision, Tikhoff-Linberg procedures, wide chest wall resections and hemipelvectomies depending upon the site and size of the tumors. Minimum follow up was 24 months. The data was tabulated and analyzed using SPSS 16.0 version software. Results: This study consisted of 30 patients having been diagnosed with Chondrosarcoma. There were 18 men and 12 women with a mean age of 34 years (range 18-50 years). The most common clinical features these patients presented with were swelling (76.66%) followed by pain (66.66 %), neurological symptoms due to nerve involvement (16.66%), fumigating skin lesion (13.33%) and pathological fractures (6.66%). Patients were diagnosed on the basis of Imaging (XRAY/CT /MRI) and biopsy followed by histopathological examination. Most common bones involved were femur (30%) followed by pelvic bones (26.67%) and humerus (13.33%). Various surgical procedures done included complete excision in 15 patients (50%) followed by Likhoff-Linberg procedure (20%), chest wall resections (16.66%) and hemipelvectomy (13.33%). 9 patients were lost to follow up. Out of remaining 21 patients 15 patients (50%) remained recurrence free during a follow up period of 24 months while 6 patients (20%) presented with either localized recurrence or metastasis. Conclusions : Chondrosarcomas are heterogeneous group of tumors ranging from low-grade to very aggressive, high-grade forms. In individuals presenting with localized disease wide surgical resection represents the primary treatment modality. Recurrences and metastatic disease is difficult to manage as chemotherapy is usually ineffective. Radiotherapy may be used in such cases as a palliation therapy.
Introduction
Chondrosarcoma is one of the cartilage forming tumors which is second most common solid bone tumor after osteosarcoma [1] . These tumors accounts for approximately 25% of primary malignant neoplasm of bones. Surgical resection has been the treatment of choice since these tumors are relatively resistant to chemo and radiotherapy [2] . Low grade and slowly growing Chondrosarcoma must be differentiated from benign cartilaginous lesions because of obvious prognostic and treatment implications. Chondrosarcomas are divided into low grade, intermediate grade and high grade on the basis of cellularity, atypia, and pleomorphism. Grading of these tumors is important as a low grade tumor rarely metastasize while a high grade tumor has high probability of local recurrence and metastasis. These neoplasms are divided into primary and secondary Chondrosarcoma on the basis of whether they have arisen denovo or from pre-existing cartilaginous lesions [3] . Though the exact cause of Chondrosarcoma is not known abnormalities localized to chromosomes 13q14 and 17p13 are associated with higher incidence of Chondrosarcoma [4] . Secondary Chondrosarcoma occurs in a patient having preexisting conditions like Maffucci syndrome, Ollier disease, osteochondromas, enchondroma and pagets disease [5] . Chondrosarcoma has a predilection for axial skeleton and most commonly affects femur, humerus pelvis or ribs and less commonly craniofacial bones or vertebrae [6] . Usually the patients present with either slowly or rapidly growing (depending upon whether it is low grade or high grade) swelling at the tumor site. Pain especially during night time is an important feature of Chondrosarcoma. Neurological manifestation may be the result of nerve involvement. Femoral nerve, sciatic nerve and lumbosacral plexus are commonly affected [7] . Though pain is a consistent symptom its nature initially is not severe hence various papers have reported the time from pain to diagnosis of Chondrosarcoma to be between 18 to 20 months [8] . The diagnosis is usually made on the basis of imaging which includes plain X-rays, Computed Tomography and Magnetic resonance imaging. Plain X-ray may show cartilagenous lesion with calcification along with cortical thickening and endosteal scalloping [9] . Higher the grade of tumor higher is the extent of bone destruction. Computed Tomographic scan may show matrix calcification, cortical breach and punctate calcification. The features are similar to as those seen on plain radiograph but are better appreciated on CT scan with a higher sensitivity for detection [10] . MRI may show tumor which is ISO to hypointense on T1 weighted images and hyperintense on T2 weighted images while on gradient images characteristic blooming can be well appreciated 11 . Nuclear imaging like bone scan is used to differentiate it from enchondroma which shows less intense uptake than Chondrosarcoma [12] . Further confirmation of diagnosis and staging depends upon histopathology which is crucial in the confirmation of diagnosis. Performing a proper biopsy is one of the crucial steps in diagnosis since Chondrosarcoma consist of different areas of different grades and it's absolutely essential that biopsy be taken from the area having most aggressive features [13] . Once the diagnosis is made surgery is the preferred treatment as these tumors are relatively resistant to chemo and radiotherapy. Complete and wide surgical excision of the tumors is the preferred method whenever it is feasible [14] . It is more feasible in appendicular skeleton than axial skeleton where a wide excision may not be possible. Radiotherapy and chemotherapy has got a very limited role in treatment but can be used as adjuvant treatment when complete excision is not possible or for the palliative treatment in patients with metastatic pain [15] . Regular follow up clinical examination and radiological investigations (XRAY, CT or Bone scan) is essential to know the local recurrence or distant metastasis. We conducted this retrospective study to know the demographic characteristics, treatment modalities and outcome in patients with Chondrosarcoma admitted to our institute.
Materials and Methods
This study was conducted at department of orthopedics of a medical college situated in an urban area. The study was duly approved by institutional ethical committee. Since Chondrosarcoma is a rare neoplastic disease hence we designed a retrospective study. The case papers (OPD and IPD) of all the patients diagnosed with Chondrosarcoma were studied in detail. The information which was recorded included demographic profile (age sex and address), history, clinical examination with a special emphasis on location of swelling and nature of pain, Reports of investigations like Complete blood count and other biochemical investigations, Imaging results (X-Ray, Computed Tomography, Magnetic Resonance Imaging and Bone Scan) and finally report of histopathology. Whenever available, additional clinical and diagnostic results were also noted. The treatment like type of surgery, adjuvant chemo or radiotherapy (if given) was also noted down. Follow up records of the treated patients were reviewed up to 24 months for recurrence of local disease or metastasis. Those patients who didn't come for any follow up visits were excluded from the study. Whenever needed and whenever it was feasible a direct telephonic communication was made with patients, pathologists, radiologists and nuclear medicine consultants or family members. The results were studied using appropriate statistical methods. P <0.05 was taken as statistically significant. Data analysis was carried out using SPSS16.0 version software. Microsoft word and excel were used for generating charts and graphs 
Inclusion Criteria

Results
This was a retrospective study in which case records (OPD and IPD) of 30 patients diagnosed to have Chondrosarcoma were studied with a view to analyze the presenting complaints, clinical features, mode of treatment and outcomes if they met the inclusion criteria. Patients having any exclusion criteria were excluded from the study. There were 36 patient found to have been diagnosed with Chondrosarcoma during specified period. Out of these 36 patients 6 patients had one or more exclusion criteria and hence were excluded from the study. Remaining patients were included in this study. Out of 30 patients 18 were males and 12 were females with a M: F ratio being 1:0.6. The analysis of age groups of the studied patients revealed that the most common age group affected was 31-40 years (43.33%) followed by 40-50 years (36.66%), 21-30 years (13.33%) and less than 20 years (6.66%). Patients less than 18 years were excluded from the study since age more than 18 years was an inclusion criteria. The analysis of clinical features seen in these patients revealed that the most common sign was a gradually increasing swelling at the affected site which was present in 23 (76.66%) patients followed by pain which was present in 20 (66.66%) and neurological symptoms due to compression of neural tissue which was seen in 5 (16.66%). 4 (13.33%) patients presented with fungating skin lesions while 2 (6.66%) patients presented with pathological fracture secondary to Chondrosarcoma. The analysis of location of the tumors revealed that the most common site of primary tumor was femur (30%) followed by pelvic bones (26.67%), humerus (13.33%), tibia (10%), ribs (6.67%), scapula (6.67%), spine (3.33%) and sternum (3.33%). The imaging studies done in patients revealed calcified, eccentric osteolytic lesions on pain X-rays. Computed tomography showed calcified mass which was well defined with soft tissue extensions and local destruction. MRI showed lesions which were ISO to hypo intense on T1 weighted images and hyperintense on T2 weighted images while on gradient images characteristic blooming was well appreciated. The analysis of follow up records of the patients (for at least 2 years) revealed that 9 (30%) patients were lost to follow up. Out of remaining patients 15 patients (50%) remained recurrence free during a follow up period of 24 months while 6 patients (20%) presented with either localized recurrence or metastasis. 
Discussion
Chondrosarcoma as discussed earlier is the second most common bone tumor only to be followed by ostesarcoma. Chondrosarcoma can affect any bone but have predilection of femur humerus and pelvic bones. Males are more commonly affected than females. Various studies have confirmed male preponderance for chondrosarcoma [16, 17] . The exact cause of male preponderance for these tumors is not known. Chondrosarcoma is usually seen in patients in between the age of 30-70 years and is rare below 20 years. Our study also confirm this finding as majority of the patients in our study were found to be between the ages of 20 to 50 years of age and only 2 patients were seen below the age of 20 years. Similar findings were seen in the studies conducted by Gerhard M. Hobusch et al. and Welkerling H et al. [18, 19] The most common clinical presentation of Chondrosarcoma consist of local swelling which may increase slowly or rapidly depending upon the grade of tumor. A high grade tumor is expected to grow rapidly and chances of recurrence after excision and distant metastasis is more in high grade tumor.
Other symptoms may include pain, neurological involvement due to nerve entrapment and pathological fractures [20] . The diagnosis mainly depends upon imaging studies and histopathological confirmation. The difficulty in diagnosis arises from the variable nature of the tumor which may consist of locally destructive osteolytic lesions, calcified lesions and cartilaginous components. Advances in imaging techniques with more frequent use of computed tomography and magnetic resonance imaging has made the diagnosis of these tumors relatively easy. On plain radiographs these tumors may appear as lytic lesions with intralesional calcifications, endosteal scalloping, periosteal reaction and cortical remodeling. While on computed tomography the features are similar to plain X-ray but they are better appreciated. Heterogeneous contrast enhancement may be seen in cases where contrast enhanced CT has been done. On Magnetic resonance imaging the lesion is characteristically iso to hypointense on T1 weighted images and hyper intense on T2 weighted images with characteristics blooming on gradient images [21] . The confirmation of the diagnosis by histopathology is necessary not only for the diagnosis but also for the grading of tumors. While a low grade tumor is expected to have low chances of recurrence a high grade tumor is more likely to recur and hence the follow up can be planned depending upon the grade of tumor on histopathology [22] . The treatment mainly consists of complete excision of tumor as these tumors are fairly resistant to chemo and radiotherapy. The complete resection of Chondrosarcoma is reported to have an excellent prognosis is cases of low grade tumors and reported to have a 10 years survival in more than 50% patients. High grade Chondrosarcoma may have a less survival period because of increased chances for recurrence and metastatic disease [23] . Inadequate removal of margins is associated with increased chances of local recurrence. This is a very important fact to be considered while during surgeries in pelvic region where complete excision may be difficult. Incomplete excision may lead to local recurrence and this possibility is more while treating pelvic Chondrosarcoma like we have seen in our study. Pring ME et al. have also found similar findings in their study of 64 cases with Chondrosarcoma of pelvis [24] . Follow up of the patients with Chondrosarcoma who have undergone complete excision is one of the important part of overall management. There are 2 very important factors which need to be considered for follow up. One is histological grade of the tumor since the high grade tumors are more likely to recur and hence a more frequent and close follow up is required. Another factor which needs to be considered is the site of the tumor. Pelvic Chondrosarcoma is having higher chances of recurrence because of the difficulty in complete excision. The role of chemo and radiotherapy is limited to the treatment of patients with metastasis and for palliative care [25] .
Conclusion
Chondrosarcoma is the second most common malignant bone tumor. The diagnosis is usually done by imaging and histopathology. Treatment is by complete excision. Outcome usually depends upon the grade of tumor and whether complete excision of tumor was possible or not. Chemo and radiotherapy is usually reserved for metastatic disease and for palliation.
